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® Guest machine execution control system for virtual machine system. 



® Mask data (5) in a PSW are latched and sent FIG 1 

a from a host to a guest are subjected to a logical 
AND operation with latched data (4) taken from an 
-^intervention request field of a state descriptor (13) of 
^the guest machine. The resultant logical product (6) 
0)is used for setting the PSW of the guest machine, 
^and activating an interception to the host The over- 
g>head of an execution controller (3) managing the ^%&> \ 

Estate transition between guest-host machines is re- a- ^ rjz 

induced. ( &g*£SZcJT? i ar& 9 
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GUEST MACHINE EXECUTION CONTROL SYSTEM FOR VIRTUAL MACHINE SYSTEM 



BACKGROUND OF THE INVENTION 



The present invention relates to a virtual ma- 
chine system and more particularly to a guest 
machine execution control system suitable for pro- 
cessing guest instructions at high speed. 

As shown in U.S. Patent No. 4,456,954, in the 
virtual machine system, operation of a virtual ma- 
chine (hereinafter called VM) starts only after a 
start interpretative execution instruction (hereinafter 
called SIE instruction) for indicating execution start 
of the virtual machine has been executed. 

Fig. 2 of the accompanying drawings shows 
the format of an SIE instruction which designates 
as operands a state descriptor (hereinafter called 
SD) on a main storage (hereinafter called MS), by 
using a base register number field B2 and a dis- 
placement field D2. An instruction unit of a central 
processing unit (hereinafter called CPU) decodes 
the SIE instruction to read out the respective SD 
fields from the MS and place the fields in hardware 
resources of the CPU, thereby permitting the CPU 
to operate as a guest VM. As the hardware re- 
sources in which the SD fields can be placed, there 
may be mentioned a guest mode latch, a program 
status word (PSW) register, a control register (CR), 
a general register (GR). a prefix register, an MS 
extent register and the like. Thus, the SD de- 
scribeds the architecture of the guest VM as view- 
ed from the side of a guest instruction. On the 
other hand, the state of the host is reserved in the 
CPU. 

The guest VM started In response to the SIE 
instruction continues to emulate a guest program 
until interruption or Interception for control transfer 
to the VMCP takes place. With the term 
"interruption it is intended to mean interruptions 
such as input/output interruption and external in- 
terruption which require the processing by the host 
The interception may occur, for example, when an 
instruction requiring the processing by the host has 
to be executed. Whether the interception is to be 
issued or not for some of privileged instructions 
can be designated by an interception mask field 
contained in the SD. Upon occurrence of the in- 
terruption or interception, operation of the guest 
VM comes to an end, whereupon the CPU is set to 
the host mode to be restored to the state ready for 
executing the SIE instruction. 

In a virtual machine system, all or part of the 
I/O processings by the guest are simulated with the 
VMCP. Namely, when an I/O activation instruction 
is designated in a guest program, the guest VM 



stops its operation and an interception is noticed to 
the VMCP which then simulates the 10 activation 
instruction of the guest program to start the 10 
processings for a real I/O device. A corresponding 

5 I/O interruption instruction is acknowledged by the 
VMCP according to an I/O mask of the host. The 
VMCP suspends or holds the guest I/O interruption 
until the guest I/O mask turns on, whereupon the 
guest I/O interruption is enabled. Similar proces- 

w sings are performed for some of external interrup- 
tions from the guest. In the following description, a 
term "intervention request" is used for indicating 
that acknowledgement of a guest interruption by 
the VMCP has been noticed to the guest and the 

75 guest interruption is suspended by the VMCP until 
the mask of the guest turns on. 

In the virtual machine system, an intervention 
request field is provided in the SD as shown in Rg. 
2 for the VMCP to suspend the guest interruption. 

20 The intervention request field is constructed of bits 
each being related to a main cause of an interrup- 
tion to be suspended. Particularly, it is constructed 
of an I/O intervention request bit related to an I/O 
interruption, an external Intervention request bit re- 

25 lated to an external interruption and the like. 

A flow of processing the I/O interruption to be 
suspended by the VMCP is shown in Rg. 3. At 
step 28, the VMCP acknowledges an I/O interrup- 
tion request from a particular guest VM (indicated 

30 by guest 1). At step 29, the VMCP sets the I/O 
intervention request bit, in the intervention request 
field of the SD, at "1" to suspend the acknowl- 
edged guest I/O interruption request. Thereafter, 
the VMCP continues performing the processings 

35 and issues the SIE instruction to activate the guest 
1. If the I/O intervention request bit of the SD is 
"1", the guest 1 stops its operation when the I/O 
mask (indicated by GPSW(IO)) of the guest PSW 
becomes T and notifies the VMCP of an inter- 

40 ception. 

In more particular, at step 31 the guest 1 starts 
executing guest instructions since the GPSW (10) 
is 0 in the example shown in Rg. 3. Step 32 
indicates that the GPSW (10) changes from W (T to 

45 "1 " after execution of a Load PSW (LPSW) instruc- 
tion by which data read from the main storage at 
the location designated by the operands of the 
instruction are loaded in the current PSW register, 
a Store-Then-OR-System-Mask (STOSM) instruc- 

50 tion by which the current system mask is stored in 
the main storage at the designated location and 
then data of the instruction are OR-ed with the 
system mask, a Set-System-Mask (SSM) instruc- 
tion by which data read from the main storage at 
the location designated by the operands are set in 
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the system mask, or other instructions associated 
with the system mask. The condition of interception 
is satisfied when such a change occurs, whereupon 
the guest 1 terminates executing the guest instruc- 
tion and notifies the VMCP of the interception (step 5 
33). The VMCP simulates the I/O interruption of the 
guest 1 (step 34) to again activate the guest 1 
(step 35). The guest 1 resumes the processings 
after the interruption by the I/O interruption handler. 

The VMCP suspends the guest external in- io 
terruption in the similar manner as above, so that 
the following description is directed only to the 
guest I/O interruption. 

As seen from step 32 of Fig. 3, if an instruction 
changing the system mask of the guest VM is 15 
executed and the GPSW (10) changes from "0" to 
"1", it becomes necessary to judge if operation of 
the guest VM is to be terminated upon reception of 
an interception or otherwise to be continued, based 
on the presence or absence of the I/O intervention 20 
request. 

Fig. 4 shows the sequence of processing an 
LPSW instruction. The process sequence will be 
described by using an LPSW instruction by way of 
example, the same sequence being applied to oth- 25 
er instructions changing the system mask. It is first 
checked at step 14 if there is an access exception 
or a designation exception. If a cause of exception 
is present, an interruption process Is performed at 
step 23. If not present, a flag is initialized (step 15). 30 
If the GPSW (IO) to be set newly is T (step 16), 
the intervention request field is read from the SD of 
the guest VM now in concern (step 17). If the I/O 
request bit of the read-out intervention request field 
is "1" (step 18), the flag is set at "1" (step 19). The 35 
flag "1" indicates that the condition of issuance of 
an interception in response to the I/O intervention 
request has been met. Next, the PSW register is 
set (step 20). If both the flag and the GPSW (IO) 
are "1 then an interception process is performed 40 
(steps 21, 22). If not, processing the LPSW instruc- 
tion is terminated. 

The occurrence frequency of I/O intervention 
requests is generally so small that the performance 
to be achieved by the system takes into consider- 45 
ation the case where an LPSW instruction is ex- 
ecuted normally over a process main path includ- 
ing steps 14, 15, 16, 20, 21 and 37 or a process 
main path including steps 14, 15. 16, 17, 18, 20, 21 
and 37. Steps for reading an intervention request so 
field and checking an I/O intervention request bit 
are provided in addition to those by the host LPSW 
instruction. Such additional steps involve the over- 
head of processing a guest instruction. 

According to the technique described as 55 
above, each time an instruction which changes the 
guest system mask is executed, it becomes neces- 
sary to check the presence or absence of an 10 



intervention request and check if the condition of 
an interception by the I/O intervention request has 
been met by referring to the SD on the main 
storage (or a temporary copy of the SD on the 
local storage of the CPU). Thus, it poses the prob- 
lem of substantial decline of the performance of 
processing an instruction which changes the guest 
system mask. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to pro- 
vide a guest machine execution control system in a 
virtual machine system capable of processing a 
guest instruction which changes the guest system 
mask, at a speed substantially equal to that of 
processing a host instruction. 

It is another object of the invention to provide a 
circuit for checking an intervention request set in 
the VM state descriptor by the VMCP during ex- 
ecution of a guest machine in a virtual machine 
system. 

The above objects are achieved by a circuit 
comprising a latch group (intervention request 
pending latch) provided in the CPU for storing the 
value of intervention request field of the SD of a 
guest VM under execution, wherein the intervention 
request pending latch is set when an SIE instruc- 
tion is executed and renewed at a proper period, 
and whereby if the intervention request latch is "1 " 
during execution of the guest VM and the bit cor- 
responding to the system mask of the guest VM is 
on, an interruption is issued to the microprogram of 
the CPU. After the interruption, the microprogram 
execution controller causes the execution of the 
guest VM to stop upon issuance of an interception. 

The condition of the intervention request at the 
VMCP executing a guest VM and the guest system 
mask is checked in a hardware manner. Therefore, 
the condition needs not be checked by the micro- 
program when an instruction which changes the 
guest system mask is to be executed, to thereby 
improve the performance of processing an instruc- 
tion which changes the guest system mask. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a block diagram showing an em- 
bodiment of a control system according to the 
present invention; 

Fig. 2 shows the format of a start interpreta- 
tive execution (SIE) instruction for starting the ex- 
ecution of a virtual machine; 
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Fig. 3 shows a flow chart illustrating the case 
where the VMCP suspends a guest interruption; 

Fig. 4 is a flow chart showing the processing 
of an LPSW instruction; and 

Fig. 5 is a flow chart showing the processing 
of an LPSW instruction according to the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

The embodiment of this invention will now be 
described with reference to the accompanying 
drawings. 

Rg. 1 shows the arrangement of the control 
system of this invention. In the Figure, reference 
numeral 1 denotes an address register, 2 a main 
storage, and 3 an instruction execution controller. 
Reference numeral 4 denotes an I/O intervention 
request pending latch, 5 a guest PSWIO mask 
latch, and 6 an AND gate for obtaining a logical 
product of the I/O intervention request latch 4 and 
the guest PSWIO mask latch 5. The elements 4 to 

6 are used for a guest I/O interruption. Used for a 
guest external interruption are similar elements 
which are omitted in this embodiment The instruc- 
tion execution controller 3 causes the I/O interven- 
tion request pending latch 4 to set via a control line 
8 and reset via a control line 9 to thereby renew 
the data stored in the latch 4. An output from the 
AND gate 6 serves as an interruption trigger 11 

. which notifies a microprogram execution controller 

7 of an interruption of the microprogram. 

The operation of the control system shown in 
Rg. 1 will be described with reference to Rg. 3. An 
SIE instruction is issued at step 30 to activate the 
guest 1. In processing the SIE instruction, an ad- 
dress designated by the 82 and D2 fields of the 
SIE instruction is set at the address register 1 to 
read the SD from the main storage 3. Of the read- 
out SD, the I/O intervention request bit and the 
guest PSWIO mask are set at the I/O intervention 
request pending latch 4 and the guest PSWIO 
mask latch 5. respectively, via the instruction ex- 
ecution controller 3. The I/O intervention pending 
latch 4 is renewed at a proper period during ex- 
ecuting the guest VM, by reading the SD on the 
main storage 3. This renewal is carried out in order 
to reflect an I/O intervention request acknowledged 
and suspended by another CPU in a multi-proces- 
sor system while the guest 1 is executing its own 
I/O intervention request On the other hand, the 
guest PSWIO mask latch 5 is renewed upon execu- 
tion of an instruction which changes the guest 
mask, the instruction including such as an LPSW 
instruction, STOSM instruction, STNSM instruction, 



SSM instruction and the like. 

If the I/O intervention request pending latch 4 is 
"1" and the guest PSWIO mask latch 5 is on. then 
the AND gate 6 outputs an interruption trigger 1 1 of 

5 "1 " to notify the microprogram execution controller 
7 of an interruption. In more particular, if the VMCP 
is suspending the guest I/O interruption, the I/O 
intervention request pending latch 4 becomes "1" 
so that the guest VM runs while the guest PSWIO 

w mask latch 5 is on. However, immediately after the 
guest PSWIO mask becomes on (step 32) upon 
execution of an instruction which changes the 
guest system mask, the interruption trigger 11 be- 
comes on to terminate the execution of the guest 

is VM at the interception process (step 33) by means 
of the interruption to the microprogram. If the ex- 
ecution of the guest VM terminates due to other 
causes, the I/O intervention request pending latch 4 
is reset after the termination. 

20 Since the condition of an interception to be 
caused by the guest interruption suspended by the 
VMCP is checked during the execution of the guest 
VM, the condition needs not be checked by the 
microprogram when a control instruction of the 

25 guest VM is to be executed. This operation will 
then be described with reference to Rg. 5 which 
shows the processing of an instruction which 
changes a system mask of the guest PSW, by 
using an LPSW by way of example. An access 

30 exception and a designation exception are checked 
at step 24. If there is no cause of exception, the 
PSW is set at step 25 to thereafter terminate ex- 
ecuting the instruction. This eliminates the over- 
head of processing the guest instruction as dis- 

35 cussed previously. On the other hand, if there is 
any cause of exception, an interruption process is 
performed (step 26). If the interception condition is 
met after the I/O intervention request, then the 
microprogram issues an interruption as discussed 

40 previously to perform an interception process (step 
27). 6 



Claims 

1. A virtual machine system including a main 
storage (2) for storing a state descriptor for a guest 
virtual machine, an instruction execution unit (3) for 
starting the execution of the guest virtual machine 
so such that in executing an instruction for starting the 
execution of the virtual machine, the state descrip- 
tor for the guest virtual machine on the main stor- 
age at the location designated by the instruction is 
' set in a hardware resource, wherein when the state 
55 of the guest virtual machine under execution satis- 
fies a predetermined condition, information whether 
the execution of the guest virtual machine is to be 
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terminated or not is stored in the state descriptor 
for the guest virtual machine, said virtual machine 
system comprising: 

(a) first means (4) for storing said informa- 
tion, stored in said state descriptor of the guest 
virtual descriptor, whether the execution of the 
guest vidua] machine is to be terminated or not; 

(b) second means (8, 9) for renewing said 
first means while at least said instruction for start- 
ing the execution of the guest virtual machine is 
executed. 

(c) third means (5) for storing the state of the 
guest virtual machine with respect to said predeter- 
mined condition; and 

(d) fourth means (6, 7, 1 1) for terminating the 
execution of the guest virtual machine in response 
to a predetermined relation between outputs from 
said first and third means. 

2. A virtual machine system according to Claim 
1 , wherein said first means comprises a flag latch 
circuit for storing a flag which is sent to the guest 
virtual machine to request an intervention to the 
guest virtual machine, and said instruction execu- 
tion unit renews the flag in said latch circuit via 
said second means. 

3. A virtual machine system according to Claim 
1, wherein said third means (5) in a mask latch 
circuit for holding mask data which are used for 
selective permission of operation interruptions of 
the guest virtual machine. 

4. A virtual machine system according to Claim 
1, wherein said fourth means comprises a logical 
gate circuit (6) for performing an AND operation of 
the outputs from said flag latch circuit and said 
mask latch circuit. 

5. In a virtual machine system for running a 
plurality of guest virtual machine under control of a 
host machine, a control circuit for controlling the 
state transition between host-virtual machines in 
accordance with a guest virtual machine state de- 
scriptor and mask data for selectively masking a 
plurality of interruptions for intercepting the execu- 
tion of the guest virtual machine, respectively set in 
a hardware resource in response to a start instruc- 
tion for starting the execution of the guest virtual 
machine, said control circuit comprising: 

(a) a logical product circuit (6) for obtaining a 
logical product of at least two inputs; 

(b) a mask latch circuit (5) connected to one 
of said at least two inputs for storing said mask 
data; 

(c) an intervention request flag latch circuit 
(4) connected to another of said at least two inputs 
for holding a flag representative of an execution 
intervention to the guest virtual machine taken from 
an intervention request field contained in said guest 
virtual machine descriptor: and 



(d) an instruction execution unit (3, 7) for 
performing an intercepting operation from the guest 
virtual machine to the host machine in accordance 
with an output from said logical product circuit. 

5 6. A control circuit according to Claim 5, 

wherein said instruction execution unit comprises 
means (25) for setting a PSW in response to an 
instruction which changes a system mask of the 
guest virtual machine, and interception means (27) 

10 for performing an intercepting operation from the 
guest virtual machine to the host machine by 
means of an interruption. 

7. A control circuit according to Claim 6 com- 
prising means (3) for renewing the mask data in 

is said mask latch circuit in response to any one of 
the instructions supplied from the host machine, 
said instructions including a load PSW instruction, 
a Store-Then-OR-System-Mask instruction, a Store- 
Then-AND-System-Mask instruction, and a Set- 

20 System-Mask instruction. 

8. A control circuit according to Claim 7 
wherein said start instruction is a start interpretative 
execution instruction supplied from the host ma- 
chine, said instruction having a base register num- 

25 ber (B2) and a displacement (D2). 
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FIG. I 
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